The first clinical case series on ketamine cystitis was published in 2007, and was followed by 51 world-wide reports of this painful bladder syndrome occurring with high frequency among 52 recreational users at night clubs, where ketamine had become a popular dance drug (2, 13). These 53 patients were young, yet the extent of bladder damage they presented with was often extreme and 54 included symptoms of severe dysuria, frequency, urgency, gross hematuria and severe ulcerative 55 cystitis. Their bladders were contracted, with inflammation and epithelial denudation evident.
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About 50% of patients with ketamine cystitis also had hydronephosis and impaired kidney 57 function. In the worst cases, functional capacities are reduced to 50 ml or less and augmentation 58 enterocystoplasty has been used to restore partial function (7). The National Institute for Drug 
63
While ketamine has serious effects on multiple organ systems it is possible that the 64 profound effects on the bladder arise because the kidney concentrates both the drug and its 65 metabolite norketamine, to high levels in the urine (11). Thus the bladder is uniquely exposed 
72
Since the urothelium is in direct contact with ketamine in the urine, and has been shown 73 to suffer a loss of cell differentiation markers like ZO-1 and claudin 4 and to become more 74 apoptotic, it has been the focus of several investigations (1, 10 
